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Abstract

Psoriasis is a common, chronic, immune mediated inflammatory disease that involves the innate
immunological system (keratinocyte, dendritic cell, histiocytes, mast cells and endothelial cells)
and acquired immunological system (T lymphocytes). Essential trace elements like iron (Fe),
copper (Cu) undergo redox cycling and have physiological significance in inflammatory process.
This study is aimed at measuring the level of copper, ceruloplasmin, iron and transferrin in
psoriasis patient and to assess its relationship with the severity of the disease.

This is an observational cross sectional study. It was conducted at the department of Dermatology
and Venereology, BSMMU, Dhaka. Age range of the patient was 18 to 65 years. The mean age
of the patients was 39.1+13.54 years, 57.9% patients were male and 42.1% were female. Male:
female ratio was 1.4:1. Male patients were predominant. Mean duration of disease 5.36+4.05
years with range from 1.0 to 14 years. Most of the (76.3%) patients had mild disease followed by
23.7% had moderate to severe disease. Serum level of trace elements was compared between
mild and moderate to severe group of psoriasis patients but difference were not statistically
significant (p>0.05). Weak negative correlation was found between PASI score and serum levels
of copper (r = “0.134, P = 0.423), iron (r = -0.080, p = 0.632), transferrin (r =-0.079, p = 0.638)
and weak positive correlation was found with ceruloplasmin (r = 0.228, p = 0.168).

The results of the present research provide valuable information and correlation between the
measured biomarkers and severity of psoriasis. Serum Ceruloplasmin, copper, iron and serum
transferrin could serve as a biomarker of psoriasis but not as a marker of psoriasis severity.
Keywords: Copper, Ceruloplasmin, Iron, Psoriasis, Transferrin level

DOI: https://doi.org/10.3329/jdmc.v29i1.51173
J Dhaka Med Coll. 2020; 29(1) : 59-68

1. Dr. Aziz Ahmed Khan, Senior clinical pathologist, DMCH

2. Dr. Ponkaj Kanti Datta, Assistant Professor, Department of Medicine, Dhaka Medical College, Dhaka

3. Dr. Abida Sultana, Associate Professor, Department of Dermatology and Venereology, Bangabandhu Sheikh Mujib
Medical University, Dhaka

4. Professor Md. Shahidullah Sikder, Pro-vice chancellor, Bangabandhu Sheikh Mujib Medical University, Dhaka

5. Brig. General Arif Ahmed Khan, Dept. of Microbiology, Arm forces institute of pathology (AFIP), Dhaka, Bangladesh

6. Professor Dr. Ashim Kumar Nandi, Head of the Department, Dept. of Dermatology and Venereology, Mymensingh
Medical College, Mymensingh

7. Professor Dr. Laila Anjuman Banu, Chairman, Dept. of Anatomy, Bangabandhu Sheikh Mujib Medical University, Dhaka

8. Dr. Md. Motlabur Rahman, Associate Professor, Dept. of Medicine, Dhaka Medical College, Dhaka

9. Dr. Mohammed Saiful Islam Bhuiyan, Associate Professor, Bangabandhu Sheikh Mujib Medical University, Dhaka

10.Dr. Mohammad Mustaque Mahmud, Assistant Professor, Bangabandhu Sheikh Mujib Medical University, Dhaka

11.Dr. K M Huraira Parveen, Lecturer, Department of Biochemistry, Dhaka Medical College, Dhaka.

12.Dr. Pratyay Hasan, Indoor Medical Officer, Department of Medicine, Dhaka Medical College Hospital, Dhaka

Role of the authors: Khan AA was involved in all study procedures including study design, data collection, compilation

data analysis, manuscript writing and review. Datta PK, Sultana A, Shikder MS, Khan AA, Nandi AK, Banu LA, Rahman

M, Bhuiyan SI, Mahmud MM were involved in study design, data analysis, manuscript writing and review. Parveen H,

Hasan P was involved in data collection and compilation.

Correspondence: Dr. Ponkaj Kanti Datta, Assistant Professor, Department of Medicine, Dhaka Medical College, Dhaka,

Phone number: +8801711069701, E-mail: ponkajdatta@yahoo.com

Received: 13-01-2020 Revision: 20-01-2020 Accepted: 21-03-2020



J Dhaka Med Coll.

Introduction

Psoriasis is a common, chronic, noncontagious
inflammatory dermatosis with a global
prevalence of 2-3%.! It is characterized by
recurrent episodes of red and scaly skin plaques
that are sharply demarcated from adjacent
normal skin. A number of risk factors have been
recognized in the etiology and pathogenesis of
psoriasis, including family history and
environmental risk factors, such as diet,
obesity, smoking, stress, and alcohol
consumption.? Psoriasis is a T-cell mediated
autoimmune disease. Genetic, environmental,
immune defect, and hormonal factors take part
in autoimmune pathogenesis of diseases.3 An
environmental factor stimulates cytokines
secretion by T-cells that lead to keratinocytes
proliferation; in dermal blood vessels, it will also
lead to antigenic adhesion molecules
production.* Psoriasis was first described as a
disease that primarily affects epidermal
keratinocytes proliferation and secondary
cutaneous inflammatory infiltration.® In the last
decade it has been evident that psoriasis is a
systemic, immune mediated, inflammatory
disease primarily involving Th1 cells. Cytokines
of the Thl pathway (interferon-Gamma,
interleukin 2, interleukin 12, and TNF-alpha)
predominate in psoriatic plaques. It is widely
accepted that an unknown stimulus activates
dendritic antigen presenting cells. The activated
antigen presenting cells then activate helper T
cells which lead to the subsequent release of a
cascade of inflammatory cytokines. This cascade
results in recruitment and activation of other
cells types such as endothelial cells and
neutrophils, and production of chemokines and
growth factors. Eventually that leads to
hyperproliferation of keratinocytes. A chronic
inflammatory state the ensures and leads to
formation of psoriatic skin lesions.5® Recently,
interleukin-17-secreting helper T (Th17) cells
have been identified to play a very impotrant
role in the pathogenesis of psoriasis.

Trace elements are involved in immunological
and inflammatory reactions. Worsening of
psoriasis due to oxidative stress and the
involvement of trace metals have been reported.
Effects of altered trace metal homeostasis in
psoriasis have also been studied.”-® However,
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limited studies have focused on the involvement
of metal binding proteins in psoriasis.?~1! The
only study on trace elements in Iranian psoriatic
patients measured zinc (Zn) and copper (Cu).!2
The serum redistribution of essential trace
elements Cu and iron (Fe), together with the
increase in synthesis of acute-phase proteins
[such as ceruloplasmin (Cp)], during the course
of inflammations is well established.? These
changes are induced by cytokines, such as
interleukin-1 (IL-1), tumor necrosis factor-alpha
(TNF-4), and interleukin-6 (IL-6).10-11 These
cytokines are liberated in a dose-dependent
mode, mostly by activated macrophages, in
response to several stimuli, including trauma,
stress, or infection and are implicated in
psoriasis pathogenesis.12

Increased iron concentrations were found in
psoriatic epidermis. Heme oxygenase (HO) is the
rate-limiting enzyme in heme catabolism, which
leads to the generation of biliverdin, iron, and
carbon monoxide. HO-1 is a stress-responsive
protein whose expression is induced by various
oxidative agents, and is known for its
cytoprotective, antioxidant, and anti-
inflammatory properties.!3 Transferrin plays a
vital and central role in iron metabolism. It is a
true carrier molecule in that it is conserved for
many cycles of iron transport in its interaction
with target tissues and because Cp is an acute
phase reactant. It has been reported that
transferrin may also play a role in Zn
transport. 14

Trace elements and their compounds have been
used since ancient times for their therapeutic
as well as cosmetic effects on the skin.!® The
unique process of keratinization and melanin
formation is enzyme-dependent and therefore
could be influenced by trace element
deficiencies or excesses as trace elements are
involved in enzymatic activities and
immunologic reactions.!® Studies have also
shown that essential trace elements like iron
(Fe), copper (Cu), chromium (Cr), and vanadium
(V) undergo redox cycling and have physiological
significance, while nonessential toxic elements
like cadmium (Cd), mercury (Hg), nickel (Ni) and
lead (Pb), deplete glutathione and protein-bound
sulthydryl groups, resulting in the production
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of reactive oxygen species (ROS) like superoxide
ion, hydrogen peroxide, and hydroxyl.!” There
is a limited data on importance of trace elements
in the etiopathogenesis and treatment of
psoriasis.!8 All these limited studies centered
on changes in single element in psoriasis. There
is no comprehensive study on the levels of
different micro and macro elements and their
inter element relationships in psoriasis. It is
becoming increasingly clear that the levels of
dietary Cu and Zn uptake may be marginal for
patients with particular diseases or for entire
population groups. Additionally,
pharmacological doses of these nutrients have
been reported to have therapeutic properties
for specific diseases.!? In fact, congenital and
acquired Zn deficiencies manifest as a variety
of skin manifestations, such as psoriasis-like
eruptions, blisters, blisters, loss of hair, and
onychopathy.?? Wilson’s disease and Menkes
kinky hair disease, which are caused by
abnormal Cu metabolism, elicit hyper-
pigmentation and morphological changes of the
hair,?! respectively. These various symptoms
suggest the possibility that the abnormal
metabolism of both metals may also exist in
other diseases with similar skin lesions. Many
researchers have initiated research to illuminate
the possible role of trace metals in the
pathogenesis and treatment of psoriasis. This
approach appears reasonable because Cu and
Zn are known to be among the constituents of
the skin and to play essential roles in the
maintenance of its function in association with
the enzyme systems activated by trace metals.??
Serum Zn and Cu have been reported to be
associated with the immune response,

inflammation, and oxidative stress in the
human bod.23

The Cu/Zn ratio is also considered a useful
marker of malnutrition in addition to other
classic anthropometric and biological
nutritional parameters.?3:24% Approximately 20
% of the total Zn in the body is located in the
skin. Zn has been reported to play a role in
protein and nucleic acid synthesis and the
function of T-lymphocytes.2®> Therefore, Zn
deficiency, which is prevalent in Iran, leads to
thymus atrophy and the impairment of cell and
antibody-mediated immunity.2® Cu is also an
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important constituent of metalloenzymes, and
its role in oxidation-reduction systems and
against free radicals has been demonstrated.
Cu deficiency leads to a decrease in antibodies,
thymus weight, and T-lymphocytes as well as
increased oxidative injury.?” Unlike Zn, the
results of studies concerning Cu in autoimmune
diseases (asthma and diabetes mellitus) have
indicated higher levels of this trace element in
patients.?8

Cu, Zn and Fe are important co-factors and
modulators of many critical biologic functions
in the states of health and diseases.?%3% There
has been an increased awareness that the levels
of dietary intake of copper, zinc and iron may
be marginal for patients with particular diseases
or for entire population groups.2°

The total amount of iron in an adult body is 3-
S gm. About 70% of this occurs in the body as
a constituent of haemoglobin. European food
and safety authority (EFSA) has confirmed that
iron helps in normal function of RBC and
haemoglobin, immune systems and normal cell
division.3! So sufficient iron is critical to several
immune functions, including the development
and division of WBC and the generation of free
radicals, which are used for killing infectious
agents (eg. bacteria). So decreased serum iron
level is reported in psoriasis by many
investigators® may be because of accelerated
loss of nutrients from the hyperproliferation and
desquamation of epidermal layer of skin in
psoriasis.

Different world wide studies suggested that level
of serum copper, iron, ceruloplasmin,
transferrin  level have influence in the
pathogenesis of psoriasis by modulating
immune cell function, regulating keratinocytes
and T-cell proliferation. The influence of these
chemicals on the severity of Psoriasis is studied
widely. No such study has been conducted in
Bangladeshi population till date to evaluate level
of these chemicals in psoriatic patients. Hence
this study will serve as a reference for future
studies.

Objectives

The general objective of the study was to find
out the relationship between the severity of
psoriasis and serum level of iron, ceruloplasmin,

61



J Dhaka Med Coll.

copper and transferrin. The specific objectives
are to measure the serum level of iron,
ceruloplasmin, copper and transferrin in
psoriasis patient and to find out their correlation
with the severity of the disease. Another
objective is to assess the severity of the disease
by PASI score and to correlate the PASI score
with severity.

Materials and Methods

This observational cross sectional study was
done at the department of Dermatology and
Venereology of Bangabandhu Sheikh Mujib
Medical University, Dhaka, and Armed Forces
Institute of Pathology (AFIP), Dhaka,
Bangladesh. The study was conducted from
September 2017 to August 2019. Psoriasis
patients attending in the department of
Dermatology and Venereology and the
department of Rheumatology, BSMMU. We
selected our participants by non-probable
purposive sampling.

Selection criteria

All patients who are diagnosed as psoriasis
either by dermatologist or by histopathology
report with age between 18 and 65 years were
included in this study. We excluded the
pregnant patient and lactating mothers, patient
taking systemic corticosteroid, calcium
supplementation, patients of chronic kidney
disease, chronic liver disease, Malabsorption
syndrome., Hypoparathyroidism, presence of
other autoimmune diseases (RA, Inflammatory
bowel disease, IDDM ,Lupus erythematosus).
Patients who received topical or UVB therapy
within previous 2 weeks, PUVA (Psoralen -
ultraviolate A) therapy in 4 weeks, Laser
phototherapy within previous 4 weeks and
Other systemic or biological therapy within
previous 12 weeks had been excluded from our
study.

Study procedure:

Patients was informed about the objectives of
this study. After proper understanding of whole
process, if they are willingly like to take part in
my study then they were included preliminarily
for history taking, physical examination and
necessary laboratory tests. Then 38 patients
with psoriasis were enrolled finally for this study
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according to the aforementioned inclusion &
exclusion criteria. Then informed written
consent was obtained from each participant.
Height, weight, body mass index (BMI), waist
circumference of all participants were
measured. Duration of disease was measured
in year, positive family history; smoking and
alcohol intake was noted. Disease severity of
each and every patient was measured by
Psoriasis Area Severity Index (PASI). The score
of PASI usually varies between 0 and 72. PASI
score of less than or equal to 10 is classified as
mild disease, whilst a score of greater than 10
is considered to be moderate to severe.

Extent of involvement was defined according to
the classification suggested by Molin et al.,
where < 5% involvement of total body surface
area (TBSA) was regarded as mild , moderate
was (5-30%) involvement of TBSA), severe was
> 30% involvement of TBSA.

Disease activity was defined according to the
classification of Haftek et al. mild (stationary
skin lesions for the previous month), moderate
(peripherally spreading plaque lesions with
occasional small papules), and severe (rapidly
developing new lesions from the periphery of
plaques or normal skin or newly developing
pustules).

Blood samples of the patients were taken from
at their first visits at BSMMU. Serum was
separated and carried to armed forces institute
of pathology (AFIP), Dhaka. Serum
concentrations of copper, ceruloplasmin, iron,
transferrin was measured and data were
collected for analysis.

Data Analysis

Statistical analysis was carried out by using
the Statistical Package for the Social Sciences
(SPSS) software version 23.0 for windows (SPSS
Inc, Chicago, Illinois, USA). Continuous data
are expressed as the mean + standard deviation
(SD) and categorical variables are expressed as
percentages. Spearman’s rank correlation
coefficient test was used to correlate between
mean serum copper, ceruloplasmin, iron,
transferrin with continuous variable.
Association of PASI and duration of psoriasis
with serum copper, ceruloplasmin, iron, and
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transferrin was analyzed by using adjusted
logistic regression model. Multivariate
regression analysis was used to study the effect
of independent (predictor) variables on
dependent variables. For all statistical tests, P-
value is less than 0.05 was considered as
statistically significant.

Ethical consideration

Ethical clearance for the study was taken from
the Institutional Review Board and concerned
authority, BSMMU. Permission for the study
was taken from the concerned department from
where we collected out study subjects.

Operational definitions

Psoriasis:

Psoriasis is a common, chronic and recurrent
inflammatory papulosqamous disease of the
skin characterized by circumscribed,
erythematous, dry, scaling plaques of various
sizes. The lesions are usually covered by silvery
white lamellar scales. The lesions have a
predilection for the scalp, nails, and extensor
surfaces of the limbs, umbilical region and
sacrum. The eruption is usually symmetrical
(James & Elston, 2016).

Most common clinical variant of psoriasis is
psoriasis vulgaris. Other varients includes
guttate psoriasis, pustular psoriasis, small
plaque psoriasis, inverse psoriasis,
erythrodermc psoriasis etc3? Psoriasis is a
clinical diagnosis. Histopathology confirms the
diagnosis.

Presence of psoriasis was ascertained by the
question ‘Have you ever been told by a doctor
or other health care professional that you had
psoriasis?’ The degree of psoriasis was assessed
using the question Do you currently have (i)
little or no psoriasis, (ii) only a few patches (that
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could be covered by one or two palms of your
hand), (iii) scattered patches (that could be
covered between 3 and 10 palms of your hand),
(iv) extensive psoriasis (covering large areas of
the body that would be more than ten palms of
your hand).

Psoriasis Area Severity Index (PASI):

A PASI score is a tool used to measure the
severity and extent of psoriasis. According to
PASI score, the body is divided into four sections
head (H) (10% of a person’s skin); arms (A)
(20%); trunk (T) (30%); legs (L) (40%). Each of
these areas is scored by itself, and then the
four scores are combined into the final PASI.
For each section, the percent of area involved
is estimated and then transformed into a grade
from O to 6.

* 0% of involved area, grade: O

* <10% of involved area, grade:1

* 10-29% of involved area,grade:2

*  30-49% of involved area,grade:3

*  50-69% of involved area,grade:4

*  70-89% of involved area,grade:5

*  90-100% of involved area,grade:6

Within each area, the severity is estimated by
three clinical signs: erythema (redness),
indurations (thickness) and desquamation
(scaling). Severity parameters are measured on
a scale of O to 4, from none to maximum. The
sum of all three severity parameters is then
calculated for each section of skin, multiplied
by the area score for that area and multiplied
by weight of respective section (0.1 for head,
0.2 for arms, 0.3 for body and 0.4 for legs). The
score is given as a number from O (not affected)
to 72 (severely affected). A PASI score of less
than or equal to 10 is classed as mild disease,
whilst a score of greater than 10 is considered
to be moderate to severe (Mrowietz et al., 2011).

Serum copper, ceruloplasmin, iron, transferrin levels:
Following box shows levels of the chemicals in blood:

Name Sample Normal range (SI unit)
Iron Blood Male: 14-32 micromoml/L
Female: 10-28 micromol/L
Copper Blood Free serum Cu: 1.6-2.4 micromoml/L
Total serum Cu:10-22 micromoml/L
Ceruloplasmin Blood 0.16- 0.47 gram/L
Transferrin Blood 2.0- 4.0 gram/L
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Results

A total of 38 patients with psoriasis age between
18-65 years of both sexes were included. Age
range of the patient was 18 to 65 years. The
mean age of the patients was 39.1+13.54 years.
Maximum 55.3% patients below 40 years
followed by 44.7% patient’s age above 40 years
(Table:I). Among the participants 57.9% patients
were male and 42.1% were female. Male: female
ratio was 1.4:1.

Table 1
Distribution of the study patients by age (n=38)

Age in years Number of patients Percentage

<40 21 55.3
> 40 17 44.7
Total 38 100.0
Mean+SD 39.1+13.54
Range (18-635) years

Distribution of the patients according to their
BMI showed that most patients were overweight
(50%) followed by normal weight (39.5%).

Vol. 29, No. 1. April, 2020

We have found that 22 (57.9%) suffered from
psoriasis vulgaris, 9(23.7%) from pastular
psoriasis, 4(10.5%) from erythrodermic
psoriasis and 3 (7.9%) from psoriasis vulgaris
with psoriatic arthritis. The mean duration of
disease is 5.36%4.05 years with range from 1.0
to 14 years. Mean age of onset of psoriasis is
30.95%£13.74 years with range from 18.0 to 50
years.

Among the clinical features all patient had of
scaling, erythema, itching with symmetrical
distribution of lesions in 92.1% and 84.2% had
extensor surface of limb involvement, 78.9%
had scalp involvement. Auspitz sign was positive
in 73.3% patients and 68.4% patients had
indurations (Table II).

We have measured the severity of psoriasis by
PASI severity scale. Most (76.3%) patients had
mild disease followed by 23.7% had moderate
to severe disease. Comparison of serum levels
of trace elements were done between mild and
moderate to severe group of psoriasis patients
and difference were not statistically significant
(p>0.05) Table III)

Table-II
Distribution of the study participants by evaluation of psoriasis (n=38)

Evaluation of psoriasis Number of patients Percentage
Scaling 38 100.0
Erythema 38 100.0
Itching 38 100.0
Symmetrical distribution lesion 35 92.1
Extensor surface of limb involvement 32 84.2
Scalp involvement 30 78.9
Auspitz sign 29 76.3
Indurations 28 73.7
Umbilical region involvement 26 68.4
Sacrum Involvement 24 63.2
Pitting 22 57.9
Subungual hyperkeratosis 20 52.6
Noycholoysis 17 44.7
Oil spot 17 44.7
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Table III
Summary of serum Copper, Ceruloplasmin, Iron and Transferrin levels (n=38)
Serum levels Severity of psoriasis p-value
Mild(n=29) Moderate(n=9)
Mean+=SD Mean+=SD
Serum Copper (mg/dl) 85.41+24.28 75.89%£15.17 0.276"
Serum Ceruloplasmin (mg/dl) 26.81+4.42 26.70+£5.54 0.951ns
Serum Iron (mgm/dl) 80.45+£39.72 75.67£29.40 0.741ns
Serum Transferrin (%) 124.50+110.13 68.67+73.92 0.165"
Pearson correlation of PASI with the Serum
Copper (mg/dl), Ceruloplasmin (mg/dl), Iron -
(mgm/dl), Transferrin (%) levels revealed weak e
negative correlation between PASI score and
serum levels of copper (r = “0.134, P = 0.423), %- i *
iron (r = -0.080, p = 0.632), transferrin (r = - : el
0.079, p = 0.638) and weak positive correlation oy
with ceruloplasmin (r = 0.228, p=0.168) (Table % a
4) ( Figure 1). T e
3 ey
Table IV } il : e
Correlation of PASI with Serum Copper (mg/dl), H e e =
Serum Ceruloplasmin (mg/dl), Serum Iron G 8
(mgm/dl) and Serum Transferrin (%) (n=38) i ™
PASI r value P value
Serum Copper (mg/dl) -0.134 0.423ns " o ;: . o
Serum Ceruloplasmin +0.228 0.168"1s
(mg/dl) Figure 1: Correlation of serum Copper (mg/dl)
Serum Iron (mgm/dl) ~ -0.080  0.632ns  With PASI
Serum Transferrin (%) —~0.079 0.638ns  [Scatter diagram showed that statistically

ns= not significant

Discussion

Psoriasis is a chronic skin disease of
multifactorial etiology. The exact pathogenesis
of psoriasis has remained unclear, but some
factors are known to trigger, participate or
aggravate the disease process.33:3% The stages
of psoriasis as mild, moderate and severe are
based on the PASI score. The PASI is a useful
tool in monitoring response to treatment.3°

Normal trace (minerals) elements in the blood
are important for maintenance of skin health,
abnormality of trace elements can lead to
many.3® There are some studies that have
investigated the levels of trace elements in

insignificant weak negative correlation of PASI
with serum copper (r=- 0.134, p=0.423)].

psoriasis, whereas only few studied metal
binding proteins.81%

In this study age range of the patient was 18 to
65 years. The mean age of the patients was
39.1+13.54 years. Maximum 55.3% patients
below 40 years followed by 44.7% patient’s age
above 40 years. In accordance Hasan et al.
(2016) noted mean age 36.0+17.4 years.3”
Elhaddad et al. (2017) reported the mean age
of patients 42.1+21.26 years.38 Asian studies
by Kawada et al. (2001) and Ding et al. (2012)
showed dual peaks located in the 20s and 40s,
correlated with our study.3%:40 Additionally,
early-onset (<40 years) psoriasis accounted for
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more than 75% of patients in western studies
(Henseler, 1995) and 67.6% of patients in the
Chinese study (Ding et al., 2012) and 55.3% in
our study, have similar with others.#0:41

In present series 57.9% patients were male and
42.1% were female. Male : female ratio was
1.4:1. Male patients were predominant.
Similarly Elhaddad et al. (2017) reported males
comprised 67% and females were 33%.38

In present study the psoriasis patients graded
by PASI severity scale, maximum (76.3%)
patients had mild disease followed by 23.7%
had moderate to severe disease. Elahaddad et
al. (2017) reported their study according to the
PASI score, 6(10.0%) patients were with mild
psoriasis (PASI <7.0), 52(86.7%) patients were
with moderate psoriasis (PASI 7.0-12.0), and
2(3.3%) patient with severe psoriasis (PASI
>12.0).38

PASI score has been used for the assessment
of severity of psoriasis and as a tool to monitor
response to treatment. The use of markers in
combination with clinical measures like PASI
will help in better understanding the disease
as well as to develop treatment strategies and
monitor responses. Serum markers like
cytokines have been instrumental in
understanding the pathology of skin diseases
like psoriasis. The presence of excess Fe has
been demonstrated in many skin diseases
involving an inflammatory response including
psoriasis.*?43 In present study, weak negative
correlation of serum transferrin with disease
severity. In psoriasis, low serum Fe levels have
been reported.® There are a few studies
describing the role of transferring and
transferrin receptors in psoriasis.” Reshmi et
al. (2012) noted increased Fe concentration and
high ferritin levels in psoriatic epidermis and
serum levels of Fe were decreased in patients,
which is correlate present study*2.

The increased inflammatory activity in psoriasis
results in increased neutrophil activation
resulting in degranulation and generation of
superoxide radicals that result in development
of oxidative stress in psoriasis.** Serum
ceruloplasmin level may be a complementary
factor associated with inflammatory conditions
and its levels are raised in psoriasis. However,
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raised levels of ceruloplasmin show only weak
correlation with severity of psoriasis (r=0.228,
p=0.168). The findings of present study correlate
well with findings of previous studies.”45

In this study it was found that the serum copper
was insignificant weak negative correlation with
PASI. Khan et al. (2018) found mean copper
level of severe group was significantly increased
when compared with controls which were above
than normal levels.*® Similar results were
reported by Alwasiti and colleagues.*” The
elevation of serum Cu level in psoriasis may be
ascribed to an increase in both fractions,
especially an increase in ceruloplasmin, a Cu-
binding protein, in response to inflammation.
Another study by Sheikh et al. (2015)
demonstrated that serum copper and
ceruloplasmin levels were significantly
increased in psoriasis.*® It is still unknown, that
whether psoriasis accelerate the release of
synthesized protein (ceruloplasmin) into the
blood serum or whether the synthesizing
capacity is enhanced, or both.

Shahid-Dadras et al. (2017) demonstrated
higher Cu level in psoriasis patients and
suggested Cu chelating agents such as
penicilamine for treatment.*® A positive
correlation between serum Cu levels and
severity of psoriasis is reported. Weak negative
correlation between Cu levels and psoriasis
severity was detected in our study.

Mezzetti et al. (1998) found a strict relationship
between copper/zinc ratio and systemic
oxidative stress.5® These inconsistent results
may arise from different study designs. Overall,
it seems that Cu/Zn is a more effective
parameter rather than either Zn or Cu level
alone, although it had no correlation with the
severity of psoriasis in our study.

Increase of serum ceruloplasmin levels occurs
under certain conditions such as physical
stress, inflammation, or disease. Since over 90%
of serum copper is carried in ceruloplasmin,
which is increased in many inflammatory
conditions, elevated Cu serum may simply be a
marker of inflammation®!:>2 Basavaraj et al.
(2009) analyzed Cu levels in mild and severe
psoriasis. Elevated Cu serum levels have been
reported in both groups. The results of our study
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show insignificant negative correlation with
disease severity of psoriasis.® This is in
accordance with the studies conducted by
Sheikh et al. (2015) and Rashimi et al. (2010)
where elevated Cu levels have been reported in
psoriasis.*248 In contrast, reduced Cu levels
in active and remissive phases of psoriasis have
been reported by Bhatnagar et al. (1994).53

This study showed a weak correlation between
ceruloplasmin, copper, iron and serum
transferrin levels and PASI but it did not differ
significantly suggesting that serum
ceruloplamin, copper, iron and serum
transferrin level has no prognostic significance
for the worsening of psoriasis.

Limitations of the study

The study population was selected from single
tertiary centre in Dhaka city, so that the results
of the study may not reflect the exact picture of
the country. Sample size of our study was small.
Finally, dietary factors which might contribute
to the serum trace elements were not
considered.

Conclusion

The results of the present research provide
valuable information and correlation between
the measured biomarkers and severity of
psoriasis. Weak negative correlation was found
between PASI score and serum levels of copper
(r = “0.134, P = 0.423), iron (r = -0.080, p =
0.632), transferrin (r = -0.079, p = 0.638) and
weak positive correlation with ceruloplasmin (r
= 0.228, p = 0.168). In conclusion,
ceruloplasmin, copper, iron and serum
transferrin could serve as a biomarker of
psoriasis but not as a marker of psoriasis
severity.
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